Glutathione mediates LPS-stimulated COX-2 expression via early transient p42/44 MAPK activation.
This study examines whether endotoxin (LPS)-stimulated COX-2 is modulated by an interaction between mitogen activated protein kinases (MAPK) and intracellular glutathione. Bovine pulmonary artery endothelial cells (BPAEC) were pretreated for 30 min with the following prior to addition of 0.1 microg/ml endotoxin in 2% FBS in medium 199: 5 mM N-acetylcysteine (NAC) or 5 mM glutathione ethyl ester (GSE) (modulators of intracellular glutathione); 10 microM SB203580 or 25 microM PD98059 (inhibitors of p38 and p42/44 MAPKs, respectively). End-points included assessment of COX-1 and COX-2 gene expression by reverse transcription polymerase chain reaction (RT-PCR); COX-1, COX-2, p38, and p42/44 protein by Western analysis; and measurement of PGE2 and 6-keto-PGF1alpha releases by GC/MS. Both GSE and NAC resulted in significant exacerbation of the LPS-stimulated increase in COX-2 gene and protein expression and prostaglandin release, and suppressed the LPS-induced decrease in COX-1. LPS caused a biphasic activation of p42/44 MAPKs, an early increase peaking at 30 min and a second sustained phase, lasting up to 24 h; LPS also caused an early and sustained increase p38 MAPK activity. Pretreatment of cells with either GSE or NAC increased the early LPS-stimulated activation of p42/44 but had little effect on the sustained phase. Inhibition of either p38 or p42/44 MAPKs suppressed LPS-stimulated COX-2 gene and protein expression, and prostaglandin release (P<0.05) but had little effect on COX-1. We conclude that intracellular glutathione modulates LPS-stimulated COX-2 gene expression and prostaglandin synthesis in BPAEC via early activation of p42/44 MAPKs.